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Targeted Therapy for Ovarian Cancer

ÅñMolecular targetedò agents

- Monoclonal antibodies

- Small molecules

ÅNovel cytotoxics

Major issues:

ÅCan we select those 

patients who will 

benefit most?

ÅIs a single agent, or 

combination approach 

preferable?



Rational Targets in Ovarian Cancer

ÅVEGF receptor and ligand

ÅPDGF receptor

ÅEGF 

ÅPI3K/AKT pathway

ÅSRC oncogene

ÅAlpha folate receptor

ÅAnd the dysfunctional BRCA gene!



Targeting VEGF in Ovarian Cancerð
Will This Be Its Finest Hour?

ÅVEGF family plays key role in biology of 

healthy ovary and of ovarian cancer

ÅAnti-VEGF strategy effective in appropriate 

preclinical models

ÅIn ovarian cancer, single-agent treatment (with 

bevacizumab) more effective than in any other 

solid tumor except renal cancer

Kaye SB. J Clin Oncol. 2007;25(32):5150-5152, edit.



Targeting VEGF in Ovarian Cancerð
Which Agent?

Single-agent data available for:

Ligand binding, targeting: Å Bevacizumab

VEGFA (and PlGF1-2) Å Aflibercept (VEGF-Trap)

Receptor tyrosine kinase Å Cediranib

inhibitors, targeting: Å Pazopanib

VEGFR 1-3, PDGFRb ÅSunitinib

c-Kit (RAF) ÅSorafenib



Bevacizumab in Ovarian Cancer
Two single-agent phase II trials with bevacizumab 15 mg/kg iv q 3 weekly

*Study stopped early because of bowel perforations (1 fatal)

ÅIs this related to bowel tumor involvement (obstruction and 

bowel wall thickening)?

Study No

Response, 

%

PFS at 6 

Months Prior Treatment

Bowel 

Perforation

GOG 170D 

20051 63
18% PR

55% SD
39%

42% platinum-

sensitive (up to 2 

prior treatments)

0

Cannestra

et al. 2006
44* 16% PR 27%

All platinum-

refractory or 

resistant (up to 3 

prior regimens)

5

1. Burger RA, et al. J Clin Oncol. 2005;23(16): Abstract 5009. 2. Cannistra SA, et al. J Clin Oncol. 2006;24(18S): 
Abstract 5006.  



Randomized Trials of 
Bevacizumab in Ovarian Cancer

Group Chemo Bevacizumab

No. of 

Patients

First Line

GOG (218)
Paclitaxel

Carboplatin

Concurrent and 

maintenance 

15 mg/kg q3w (3-arm 

placebo)

1800

GCIG 

(ICON 7)

Paclitaxel

Carboplatin

Concurrently only 

7.5 mg/kg q3w (2 arm)
1500

Second LineðPlatinum Sensitive

GOG (213)
Paclitaxel

Carboplatin

Concurrent and 

maintenance (2 arm) 

15 mg/kg q3w

1600

OCEANS
Gemcitabine

Carboplatin

Concurrent (2 arm) 

15 mg/kg q3w
200



Bevacizumab in Ovarian Cancer
Current position:

Å Established single-agent activity 
in recurrent disease

Å Well tolerated; (higher) risk of 
gastrointestinal (GI) perforation 
will probably be reduced by 
careful patient selection

Å Results of first-line combination 
studies (with paclitaxel/ 
carboplatin) expected in 2010, 
involving concurrent and
maintenance treatment

Å Other combinations now being 
explored with chemotherapy or 
other targeted agents



Small Molecule Anti-Angiogenic 
Approach to Ovarian Cancer

Randomized trials planned or underway in first-line and second-line, including 

ICON-6 (cediranib) - also including BIBF 1120

Yap TA, et al. Nature Rev Cancer. 2009;9(3):167-181.

Agent Target

No. of 

Evaluable 

Patients Dose

Response: Clinical

Benefit (PR/SD >3 

Months, n (%)

Cediranib
VEGFR 1-3

PDGFR

72 

(2 trials)
30-45 mg od 24 (35)

Sunitinib
VEGFR

PDGFR
17 37.5 mg od 12     (70)

Pazopanib
VEGFR 1-3

PDGFR
36 800 mg od 13 (36)

Sorafenib

VEGFR 1-3

PDGFR

RAF

59 400 mg bd 22     (37)
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Randomized Trial for Platinum-Sensitive 
Relapsed Ovarian Cancer

Platinum-sensitive 

relapse, >6 

months interval, 

one prior 

treatment

(Paclitaxel)-carboplatin x 6

and concurrent placebo

(Paclitaxel)-carboplatin x 6

and concurrent cediranib 20 mg 

daily, then ñmaintenanceò placebo 

for 18 months, or until PD

R

A

N

D

O

M

I

Z

E
(Paclitaxel)-carboplatin x 6

and concurrent cediranib 20 mg 

daily, then ñmaintenanceò cediranib 

for 18 months, or until PD

n = 2000 

Primary outcome:

OS (hazard ratio 0.75)

ICON-6: Can VEGFR inhibitor CEDIRANIB improve survival?
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Completed

36 weeks

PFS at

36 weeks

5 15.6%

(3.6-27.3)

HR for 

PFS diff is

0.68 

(95% 0.42-

1.09)

0 2.9%

(0-8.4)

A Maintenance Anti-Angiogenic 
Approach to Ovarian Cancer

Relapsed ovarian 

cancer, responded to 

second/third/

fourth-line chemo, 

which had been 

started <12 months 

from previous chemo

BIBF 1120

250 mg bd 

for up to 36 

weeks

placebo

Randomized phase II trial of BIBF 1120 (VEGFR, PDGFR, FGFR inhibitor)

n = 43

n = 40

Grade 3/4 adverse events: 61% vs 28% with frequent elevated 

transaminases on BIBF 1120 (43%) but only 2 patients discontinued

Conclusion:BIBF 1120 could delay disease progression in patients 

with previously responding ovarian cancer

Ledermann JA, et al. J Clin Oncol. 2009;27(15S): Abstract 5501.



EGFR Inhibitors In Ovarian Cancer

ÅPhase II trials of erlotinib (2 PR, 15 SD out of 34 
patients) and gefitinib (1 PR, 3 SD out of 28 
patients)

(Gordon AN, et al. 20051; Schilder RJ, et al. 20062)

- Demonstrate modest level of efficacy
- Link to EGFR mutation noted for responder
to gefitinib

Å35% to 70% of ovarian cancer demonstrate 
increased EGFR expression

ÅIs combination therapy preferable?

ÅCan patients most likely to benefit be identified?

Issues:

1. Gordon AN, et al. Int J Gynecol Cancer. 2005;15(5):785-792. 2. Schilder RJ, et al. Clin Cancer 
Res. 2005;11(15):5539-5548. 



Feasibility study (Scottish Gyn Cancer Trials Group)

46 patients received docetaxel 75 mg/m2 and 

carboplatin  AUC5 q 3 weekly with erlotinib 50-100 mg 

daily with chemo and 150 mg daily as maintenance

EGFR Inhibitors in Combination 
Therapy for Ovarian Cancer

Results: ¶MTD of erlotinib with chemo was 75 mg/day

(grade 3/4 toxicity included fatigue, diarrhea)

¶As single agent, erlotinib was tolerated better 

(100-150 mg daily)

Conclusion: Maintenance single agent approach is 

preferable

Vasey PA, et al. Br J Cancer. 2008;98(11):1774-1780.
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Observation

Erlotinib 150 mg daily for up 

to 2 years or until PD

Stage Ic to IV epith. 

ovarian cancer, 

having achieved 

CR/PR/SD on 

platinum-based 

chemo (6-9 courses)

N = 830

Endpoints:  PFS and overall survival

Accrual complete

ÅWill patients likely to benefit 

be identified by mutation 

analysis of EGFR tyrosine 

kinase domain?

First-Line Maintenance (EORTC) ï
With Translational Substudy
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Cyclin D1,E

p27

ÅKey to normal cellular functions 

including glucose metabolism

ÅIn cancer cells, it promotes 

growth factor-mediated cell 

survival and blocks apoptosis

ÅPIK 3CA (gene encoding P110Ŭ

ðkey catalytic subunit) is 

amplified in 40% of ovarian 

cancer1 and mutations also 

present2

PI3 Kinase/AKT Pathway and 
Ovarian Cancer

1. Shayesteh L, et al. Nat Genet. 1999;21(1):99-102. 2. Campbell IG, et al. Cancer Res. 2004;64(21):7678-7681. 



PI3 Kinase/AKT Pathway 
in Ovarian Cancer

PI3K/AKT

ÅPlays an important role in drug resistance to both paclitaxel1 and 

platinum2 through negative effect on apoptosis

Å Inhibitors can reverse resistance to both agents, particularly in models 

with increased pathway activity

Whatôs in the clinic? ð Several agents, mostly phase I

Å PKB/AKT

ÅmTOR

ÅNew TORC 1/2 inhibitors

ÅHSP90 inhibitors
ÅCombination studies planned or 

underway, and patient selection 

strategies under discussion

ÅRange of small molecular weight 

inhibitors including new structures

ÅOccasional responses (mainly CA125) 

noted in ongoing phase I trials

ÅPI3KINASE:

1. Asselin E, et al. Cancer Res. 2001;61(5):1862-1868. 2. Mabuchi S, et al. J Biol Chem. 2002;277(36):33490-33500..



Acquired drug 

resistance

Chemotherapy

ÅAre óstem cellsô involved and can they be targeted?

ÅóStemô or progenitor cells have been identified in 

ovarian cancer using different techniques by 4 

independent groups1-4

What Causes Clinical Drug 
Resistance in Ovarian Cancer?

1. Baba T, et al. Oncogene. 2009;28(2):209-218. 2. Ferrandina G, et al. Int J Gynecol Cancer. 
2008;18(3):506-514.  3. Maserle et al. 2008. 4. Szotek PP, et al. Proc Natl Acad Sci U S A.
2006;103(30):11154-11159.



Ovarian Cancer ñStemò Cells

Using Hoechst 3342 dye 
exclusion, varying óside 
populationô proportions of cells 
isolated from fresh ascites in 
patients with relapsed ovarian 
cancer 

ÅConfirmation of identity of cells 
using panel of antibodies and 
xenograft studies underway

ÅMolecular analysis confirms 
increased expression of ABC 
family of transporter proteins 
(PGP) and microarray studies 
ongoing

ÅAre there novel targets, specific 
for óstem cellsô in ovarian cancer, 
eg, the Hedgehog pathway



Other Approaches to Reversal of Paclitaxel 

ResistanceðThe SRC Oncogene

SRC oncogene

- Overexpressed in ovarian 

cancer, regulates critical 

cellular functions

- Increased activation 

associated with drug 

resistance/poor prognosis 

AZD 0530

- Potent SRC inhibitor ï

enhances paclitaxel activity

- Randomized trial of weekly 

paclitaxel AZD 0530 planned

Dressmann HK, et al. J Clin Onc. 2007;25(5),517-525, 



a-FR overexpression in fresh clinical tumor 

material as measured by IHC1-3

% tumours 

overexpressing

Are There Other Novel Targets?
One Possible: The Alpha Folate Receptor

Alpha folate receptor:

ÅCell-membrane linked high 
affinity folate transporter

ÅActs by receptor-mediated 
endocytosis

ÅRestricted expression in 
normal tissue (placenta, 
kidney, choroid plexus)

ÅOverexpressed in various 
epithelial tumours, particular 
ovary

ÅPotential to target new 
cytotoxics, eg, TS inhibitor, 
ONX 0801

Ovary 92%

Uterus 91%

Mesothelioma 70%

Kidney 50%

Stomach 38%

Lung 33%

Colon 22%

Choroid plexus 80% (epend)

Brain 80% (mets)

1. Garin-Chesa P, et al. Am J Pathol. 1993;142(2):557-567. 2. Weitman SD, et al. Cancer Res. 1992;52(23):6708-6711. 3. 

Bueno R, et al. J Thorac Cardiovasc Surg. 2001;121(2):225-233. 



The Alpha Folate Receptor And Ovarian Cancerð
A Therapeutic Antibody Approach

ÅFarletuzumab

- Humanized MoA against folate receptor with 
experimental antitumor activity in resistant 
models, particularly in combination with 
chemotherapy

- In phase I trial, significant tumor uptake seen 
using radiolabelled MoA

- In phase II trial of platinum-sensitive relapsed 
patients treated with paclitaxel-carbo plus 
farletuzumab: for 10/37 responding patients 
length of second remission is Ó first1

1. Armstrong DK, et al. J Clin Oncol. 2008;26(May 20 Suppl): Abstract 5500.



Poly (ADP-Ribose) Polymerase (PARP)

DNA damageï
endogenous, 
cytotoxics,
radiation, etc

If PARP is inhibited, SSB repair 
prevented, leading to increased 
double strand DNA breaks


